Introduction !
The value of transvaginal ultrasound in gynaecological examinations is beyond dispute. But it is of particular forensic importance that the validity of this type of imaging with regard to the reliable detection of early-stage malignancy is properly understood. The discussion about the validity of certain examinations is currently spearheaded by health insurance companies, and the ensuing publications frequently have an impact on counselling and patient care. Thus, in February of this year, the German Patientsʼ Organisation "Unabhängige Patientenberatung Deutschland" (UPD) (www.unabhaengige-patientenberatung.de/) published a "consultation of the month" on their homepage on why they could not recommend ultrasound screening for the early detection of ovarian cancer. They quoted a study by the German Institute of Medical Documentation and Information (DIMDI) published in the summer of 2011, which investigated the available data on this individual healthcare service. The Unabhängige Patientenberatung Deutschland is a not-for-profit, limited liability association of independent counselling centres all over Germany which was commissioned by the umbrella organisation for German statutory healthcare insurance to offer patient counselling to all insured patients as a standard service. This has affected the healthcare offered our patients because it has triggered an unnecessary discussion of an established, useful, and successful examination. Because transvaginal ultrasound is not suitable for screening, the utility of the examination in its entirety has been called into question. For routine counselling it is therefore important to know why transvaginal ultrasound is not a reliable method for early detection. This evidence-based information also has important forensic implications as it can prevent liability claims being made, based on an examination which cannot fulfil these claims. The validity of transvaginal ultrasound is not being called into question; that remains indisputable. The aim of this paper was to provide a rational overview of the current literature on the validity of transvaginal ultrasound in the screening of endometrial carcinoma.
Abstract

!
The value of transvaginal ultrasound in gynaecological examinations is beyond dispute. But it is of particular forensic importance that the validity of this type of imaging with regard to the reliable detection of early-stage malignancy is properly understood. Vaginal ultrasound screening in asymptomatic patients for the early detection of endometrial carcinoma is not useful from a medical point of view, nor is it cost-efficient. However, even though the validity of transvaginal ultrasound for screening has currently not been proven, the method should still be an integral part of gynaecological examinations. Transvaginal Ultrasound for Endometrial Carcinoma Screening -Current Evidence-based Data Ultrasound in Asymptomatic Women ("Screening") ! At present, systematic ultrasound screening is not indicated for the early detection of endometrial carcinoma in asymptomatic women. The endometrium is usually examined incidentally during sonography for other indications (e.g. lower pelvic pain, hypogastric tumour, urogynaecology, etc.). Only a few studies have specifically focused on ultrasound screening of asymptomatic women and on the early detection of endometrial carcinoma. The largest study on this question to date was done in England [1] . In this study, carried out as a case-control study within the United Kingdom Collaborative Trial of Ovarian Cancer Screening (UKCTOCS), 48 230 postmenopausal women underwent transvaginal ultrasound screening. The findings in 9078 women were excluded from the analysis of the validity of transvaginal sonography for the early detection of endometrial carcinoma as these women had undergone hysterectomy. In a further 2271 cases, the endometrial thickness was not recorded; of these only 157 cases with anomalies on sonography were included in the study. Measurement of endometrial thickness was done at the thickest point in the sagittal plane, from anterior to posterior; all ultrasound investigations were done by specially qualified colleagues. In women in the high-risk group (who presented with a combination of weight gain, older age, concomitant breast cancer or other malignancies) the optimal cut-off was an endometrial thickness of 6.75 mm, which had a sensitivity of 84.3 % and a specificity of 89.9 % [1] . While this study showed that transvaginal sonography had a high sensitivity, the data were not sufficient to warrant more general screening. Moreover, data on overall survival were lacking in this study. And the data also included a large number of unnecessary operative procedures. However, according to Jacobs et al. [1] , when screening was limited to patients in the high-risk group, false-positive results were largely avoidable. These highrisk groups will be discussed in detail below. The data from the study of Jacobs et al. must, however, also be considered in the context of other studies. Thus, based on their theoretical study, Smith-Bindman et al. [2] recommended that endometrial biopsy in postmenopausal patients without vaginal bleeding only be done when patients had an endometrial thickness > 11 mm, as the risk of endometrial carcinoma in this patient group was extremely low, a mere 0.002 % for patients with an endometrial thickness ≤ 11 mm. The only study to our knowledge which investigated 5-year disease-free survival (DFS) in connection with the manner in which the endometrial carcinoma was detected, found no difference between patients investigated based on "findings at screening" (i.e., sonographically anomalous findings in otherwise asymptomatic patients) compared to symptomatic patients with postmenopausal bleeding of less than 8 weeks [3] . It should also be mentioned that the rates for endometrial carcinoma detected on autopsy were 4-6 times higher than the rates for endometrial carcinoma detected during patientsʼ life times [4] . This shows that by no means all endometrial carcinomas are clinically evident or even life-threatening. Schnell-Inderst et al. compiled a health technology assessment (HTA) report on "Individual Healthcare Services" on behalf of the "German Agency for HTA of the DIMDI" (German Institute of Medical Documentation and Information). This report also included a systematic review of the literature on the early detection of endometrial carcinoma using transvaginal ultrasound. Schnell-Inderst et al. showed that there is no data showing a reduction of mortality using transvaginal ultrasound screening for the early detection of endometrial carcinoma. They concluded that there is no evidence of any patient-relevant benefit from vaginal ultrasound screening for endometrial and ovarian carcinoma. In fact, more harm was done to patients through overdiagnosis, which led to unnecessary invasive procedures (Schnell-Inderst et al., HTA-Bericht 113, DIMDI).
Zusammenfassung
Ultrasound in Patients with Postmenopausal Bleeding
!
The largest amount of data available on the validity of ultrasound screening for the early detection of endometrial carcinoma is on patients with postmenopausal bleeding [5] [6] [7] [8] . Based on these data, the likelihood of developing endometrial carcinoma is lowest when the endometrial thickness, measured vaginally, is low. The cut-off for total endometrial thickness was between 3 and 5 mm, depending on the study. Smith-Bindman et al. reported an endometrial carcinoma rate of 7.3 % for an endometrial thickness > 5 mm, while the rate of endometrial carcinoma for thicknesses ≤ 5 mm was only 0.07 % [5] . A more recent study even discussed an endometrial thickness of 3 mm as the cut-off [8] . In asymptomatic women, Smith-Bindman et al. proposed using a cut-off for endometrial thickness of 11 mm in a theoretical cohort. The risk of developing carcinoma in women with an endometrial thickness > 11 mm would be 6.7 % compared to 0.002 % in women with an endometrial thickness ≤ 11 mm [5] . However, these data have not yet been validated in a prospective clinical study.
Ultrasound in Postmenopausal Patients with HRT
! After menopause, hormone replacement therapy (HRT) affects endometrial thickness and the risk of developing endometrial carcinoma. Oestrogen-alone therapy increases the risk of endometrial carcinoma, while oestrogen-progestagen combination therapy with progestagen administered for at least 10 days, better 12 days, in every month of treatment does not increase the risk for endometrial carcinoma [9] . A large meta-analysis showed that the incidence of bleeding disorders and of endometrial hyperplasias was also significantly higher when HRT consisted of oestrogen alone [10] . The type of HRT is also important for the sonographic assessment of endometrial thickness. In a study by Van den Bosch et al., which included a total of 238 women, the average endometrial thickness in women receiving continuous combined oestrogen-progestagen HRT was 3.5 ± 1.6 mm, while endometrial thickness was 4.1 ± 1.9 mm in women taking tibolone, and 5.5 ± 2.5 mm in women receiving sequential HRT [11] . The endometrium in women receiving sequential HRT is 2 mm thicker and thus significantly thicker than in women taking tibolone or continuous HRT (p = 0.0001). If the cut-off for patients without HRT is used for women receiving HRT, the diagnostic specificity for the detection of endometrial carcinoma is much lower, particularly for patients receiving sequential HRT [12] .
Carcinoma Risk Associated with Uterine Polyps
!
The reported incidence of uterine polyps after menopause is between 13 and 17%, depending on the study [11, 13, 14] . Most polyps are benign; however, a meta-analysis reported average rates for endometrial carcinoma of 4.47 % in symptomatic postmenopausal women. In asymptomatic postmenopausal women with endometrial polyps, the carcinoma rate, according to the meta-analysis, was 1.51 % [15] .
Early Detection in Patients Receiving
Tamoxifen Therapy ! Tamoxifen is a selective oestrogen receptor modulator and is much used in the therapy of breast cancer. The relationship between tamoxifen therapy and the development of pathological changes in the endometrial mucosa is well-known [16] . A higher rate of progression to atypical proliferations was demonstrated for postmenopausal women receiving tamoxifen therapy [17] . Based on the statistical analysis, the risk of developing endometrial carcinoma is 2.7 times higher for women receiving tamoxifen therapy [18] . However, in a recent study by Gao et al., transvaginal sonography done in 97 female patients only had a specificity of 63.6 % and a sensitivity of 81.1 %. The positive predictive value was only 72.9 % and the negative predictive value was 73.7 % [19] . This emphasises the fact that transvaginal ultrasound is not able to detect pathological changes to endometrial mucosa with any high degree of certainty when performed during aftercare for tamoxifen therapy. Already in 1998, a study investigated 164 asymptomatic patients using transvaginal ultrasound. Although in this study, 54% of postmenopausal patients had an endometrial thickness of more than 5 mm measured sonographically, the imaging studies were not correlated with pathological changes to the mucosa [20] . The limited significance of transvaginal ultrasound findings in women receiving tamoxifen therapy was also confirmed in a study by Gerber et al. [21] . In another review article, all patients with endometrial carcinoma additionally had vaginal bleeding as a clinical sign of a serious endometrial pathology [22] . The value of transvaginal ultrasound consists in the presence of normal findings [23] , although differing studies use differing threshold values. In general, most studies propose a cut-off of 5 mm, even though studies to date have not been able to verify an increased sensitivity or specificity for this threshold value. A threshold value of 15 mm in women receiving tamoxifen therapy resulted in a higher sensitivity and better predictive values. In the study by Markovitch et al., the sensitivity was 37.9 % but the specificity was 87.2 %; the positive predictive value was 63.0 %, and the negative predictive value was 70.2 % [24] . While higher threshold values avoid unnecessary curettage procedures, a number of endometrial pathologies are not detected. When transvaginal ultrasound screening is done using a threshold value of 5 mm and the focus is on unremarkable ultrasound findings and not on the presence of endometrial pathologies, the sensitivity is 97 % with a specificity of 35 % [25] .
Conclusion
!
Vaginal ultrasound screening in asymptomatic patients for the early detection of endometrial carcinoma is not useful from a medical point of view, nor is it cost-efficient. Based on the data, widespread vaginal ultrasound screening will not reduce mortality but will result in a large number of unnecessary invasive procedures. However, even though the validity of transvaginal ultrasound for screening has currently not been proven, the method should still be an integral part of gynaecological examinations. But transvaginal ultrasound needs to be used with care to ensure that the benefits of this method, i.e. the potentially earlier detection of malignancy, are not outweighed by the disadvantages, i.e. unnecessary interventions for harmless findings.
